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1 Introduction

As documented in S2-080913, SA2 has agreed that for Rel-8 the MBR of a particular GBR bearer shall be set equal to the GBR. Support for “MBR > GBR” bearers may be introduced in a future release. 
“MBR > GBR” bearers may create uplink starvation of lower priority Non-GBR bearers. This has been the main motivation for introducing in TS 36.300 the UE-based 2 stage UL scheduling scheme based on the Prioritized Bit Rate (PBR).

Given the SA2 agreement those uplink starvation scenarios can no longer occur. It should therefore be discussed in RAN2 if the UE-based 2 stage UL scheduling scheme based on PBR should still be supported in the Rel-8 of TS 36.300.
2 Discussion
The only remaining case of uplink starvation is the one where a UE hosts two greedy sources (e.g., TCP-based bulk data transfer) generating uplink traffic simultaneously on different Non-GBR bearers with different uplink priorities. One such conceivable case could be Internet traffic on one Non-GBR bearer and VPN traffic on another Non-GBR bearer.

We believe that such a case will only occur very rarely. 

Furthermore, a simple yet effective way to avoid uplink starvation in this case is to assign such Non-GBR bearers the same uplink priority; the lowest priority. Then it can be left up to UE implementation to achieve equal sharing of uplink resources.
3 Conclusions
The current PBR solution is relatively complex, as it requires both the network and the UE to implement a token bucket algorithm (or equivalent) for each radio bearer. This complexity will lead to increased development cost for both eNBs and UEs. 

As currently defined, PBR is an integral part of the uplink prioritization. This means that it will also need to be tested in the terminal conformance testing, which may lead to later availability of conformance tested terminals. For Release 8, this would seem not preferable.

It should be noted that a significant fraction of the costs for UE and eNB development comes from testing.
At the same time we foresee that the PBR scheme will only become effective in very rare cases where uplink starvation could occur. A simple yet effective alternative to avoid uplink starvation in this case is to assign such Non-GBR bearers the same uplink priority; the lowest priority.
In order to simplify UE and eNB implementation and testing and to focus RAN2 standardization work on essential features, it is proposed to agree to not use PBR concept for Rel-8 and to adopt the text proposal below. 

The PBR concept can naturally be introduced in RAN2 in later releases if SA2 decides to support MBR > GBR.
4 Text Proposal
11.4
Rate Control of GBR, MBR, and AMBR

11.4.1
Downlink

The eNB enforces the downlink MBR associated with a GBR bearer and the downlink AMBR associated with a group of Non-GBR bearers. 

11.4.2
Uplink

The UE has an uplink rate control function which manages the sharing of uplink resources between radio bearers. RRC controls the uplink rate control function by giving each bearer a priority. 
The uplink rate control function ensures that the UE serves its radio bearer(s) in decreasing priority order.




If more than one radio bearer has the same priority, the UE shall serve these radio bearers equally.

By limiting the total grant to the UE, the eNB enforces the uplink AMBR associated with a group of Non-GBR bearers. 
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